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Technical Field 

[0001] This Invention relates to medicines, particularly qulnuclldine derivatives orthelrsalts or quaternary ammonium 
salts having muscarinic receptor antagonistic activities and also to pharmaceutical compositions containing such com- 
pounds. 



Background Art 



[0002] Studies have been made on the muscarinic receptor and it is known that compounds having muscarinic 
receptor antagonistic activities cause bronchodllatlon. suppression of gastrointestinal motility, suppression of acid se- 
cretion, dry mouth, mydriasis, suppression of bladder contraction, hypohldrosis, tachycardia, or the like It Is known 
that the muscarinic receptor Includes at least three subtypes. The receptor mainly exists In the brain or the like, the 
Mg receptor In the heart or the like, and the receptor in the smooth muscles or gland tissues. 
[0003] A number of such compounds having muscarinic receptor antagonistic activities are hitherto known and for 
example, atropine Is a typical example ('The MERCK INDEX. ELEVENTH EDITION", p. 138). However, atropine 'an- 
tagonizes the 1^1, and M3 receptors non-selectively, so that it is difficult to use it for the treatment of a specific 
disease. In recent years, according to the progress of the studies on the subtypes of the muscarinic receptor com- 
pounds having selective antagonistic activities against the M^, or M3 receptor have been Investigated (an unexam- 
ined published British Patent Application No. 2,249,093, an unexamined published Japanese Patent Application {kokal) 
1-131145, and an unexamined published Japanese Patent Application {kokaf) 3-133980). There Is a demand for a 
compound which has selective antagonistic activity against muscarinic M3 receptor among these three subtypes and 
IS free from the cardiac side effects resulting from the receptor. 

[0004] The compound represented by the following general fomnula is described in an unexamined published Jap- 
anese Patent Application (kokai) 62-252764. 




(wherein L represents NH or O; 

X and Y each Independently represents a hydrogen atom or a C,^ alkyi group or they may be combined toqether 
to form a bond; 

and Rg each Independently represents a hydrogen atom, a C^^g alkyI group ...(omission)... ; 

R3 and R4 each independently represents a hydrogen atom, a haiogen atom, CFg, a C^^ alkyI group ...(omis- 
sion) a phenyl group, an amino group whfch may optionally be N-substituled by one or two groups selected from 
phenyl, C^^ alkyI groups or may optionally be N-dlsubstftuted by C^^ polyethylene... (omission)...; 

2 represents 




or the like; 

pisi or 2; and q Is 1-3. 

[00051 The compound described in the above patent literature is disclosed as a 6-HT antagonist and no disclosure 
about the muscarinic receptor antagonistic activity is found. The above compound Is clearly distinguished from the 
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compound according to the present invention in phanriacologlcal effects. 
DIsciosure off the Invention 

5 [0006] The inventors of the present appilcation have carried out extensive studies on compounds having the above- 
described muscarinic M3 receptor antagonistic activities. As a result, we created novel quinuclidine derivatives having 
a basic skeleton different from that of the conventionai compound, and found that such compounds have excellent 
selective antagonistic activity against muscarinic M3 receptor, resulting In the completion of the present invention. 
[0007] The present Invention provides compounds v/hich are quinuclidine derivatives represented by the following 

10 general tonrtuia (I) or their salts or quaternary ammonium salts ; and phannaceutical compositions comprising said 
compounds and phamiaceutrcally acceptable carriers, particularly muscarinic M3 receptor antagonists: 



15 



20 



25 




CCHOn ^N^' 



X 0 



(I) 



(symbols In the formula have the following meanings: 

Ring A: an aryl group; a cycioalkyi group; a cycloalkenyl group; a heteroaryi group having 1 to 4 hetero atoms 
30 selected from the group consisting of an oxygen atom a nitrogen atom and a sulfur atom; or a 5- to 7-mem- 

bered saturated heterocycric group, wherein said ring may be substituted by one or more substituents; 
X: a single bond or a methylene group; 

R: a halogen atom, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, 

a lower acyl group, a mercapto group, a loweralkylthio group, a sulfonyi group, a lower aikylsulfonyl group, 
35 a sulfinyl group, a lower alkylsulfinyl group, a sulfonamide group, a lower alkanesulfonamido group, a car- 

bamoyl group, a thiocarbamoyl group, a mono- or di-lower alkylcarbamoyi gnoup, a nitro group, a cyano 
group, an amino group, a mono- or dl-lower alkylamino group, a methylenedioxy group, an ethylenedioxy 
group or a lower alky! group which may be substituted by a halogen atom, a hydroxyl group, a lower aikoxy 
group, an amino group or a mono- or di-lower alkylamino group; 
<o e-. Oorl. 

m: 0 or an Integer ot 1 to 3, and 

n: an integer of 1 or 2, hereinafter the same apply similarly) 

The optional substituent for ring A are selected from a halogen atom, a hydroxyl group, a lower alkoxy group, a carboxyl 
45 group, a lower alkoxycari^onyi group, a lower acyl group, a mercapto group, a lower alkylthio group, a sulfonyi group, 
a lower aikylsulfonyl group, a sulfinyl group, a lower alkylsulfinyl group, a sulfonamide group, a lower alkanesutfonamldo 
group, a carbamoyl group, a thiocarbamoyl group, a mono- or di*lower alkylcarbamoyi group, a nitro group, a cyano 
group, an amino group, a mono- or dl-lower alkylamino group, a methylenedioxy group, an ethylenedioxy group, and 
a lower alkyi group whfch may be substituted by a halogen atom, a hydroxyl group, a lower alkoxy gnoup, an amino 
50 group or a mono- or di-lower alkylamino group. 

[0008] Among the compounds of the present invention, particularly preferred compounds are quinuclidine derivatives 
(I) wherein R represents a halogen atom, a lower alkyI group, a hydroxyl group, a lower alkoxy group, a nitro group, a 
cyano group, an amino group or a mono- or di-lower aikylamino group, and the ring A represents an aryl group, a 
cycioalkyi group, a cycloalkenyl group, a 5- or 6-membered monocyclk) heteroaryi group having 1 to 4 hetero atoms 
55 selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom, or a 5- to 7-membered 
saturated heterocyclic group, in whk^h ring A may be substituted by a halogen atom, a lower alky! group, a hydroxyl 
group, a lower alkoxy group, a nitro group, a cyano group, an amino group or a mono- or di-lower alkylamino group, 
and their salts or quatemary ammonium salts; 
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quinuclidine derivatives (I) wherein m is 0, and the ring A represents an aryl, cycloalkyi or cycioaikenyl group 
which may be sul:)stituted by a halogen atom or by a lower .ail^yl. hydroxyl or lower allcoxy group, or a 5- or 6-membered 
monocyclic heteroaryl group having 1 to 4 hetero atoms selected from the group consisting of an oxygen atom, a 
nitrogen atom and a sulfur atom, and their salts or quaternary ammonium salts; 

quinuclidine derivatives (I) wherein the ring A represents a phenyl group which may be substituted by a halogen 
atom or a lower allcyl group; a cycloalkyi group; or a pyridyL furyl or thienyl groups; and their salts or quaternary am- 
monium salts; 

quinuclidine derivatives (I) wherein X represent a single bond, and thelrsaits or quaternary ammonium salts; and 
quinuclidine derivatives (I) wherein n is 2, and their salts or quaternary ammonium salts. 
[0009] The present invention also provides muscarinic M3 receptor antagonists which comprise quinuclidine deriv- 
atives (I) or their salts or quaternary ammonium salts and phamiaceuticaliy acceptable carriers - preferably agents for 
the prevention and/or treatment of urinary diseases (e.g., neurogenic polialciuria, neurogenic bladder, nocturnal enu- 
resis, unstable bladder, cystospasm and chronic cystitis), or respiratory diseases (e.g., chronic obstructive pulmonary 
diseases, chronic bronchitis, asthma and rhinitis). 

[0010] Hereinafter, tiie compounds of the present invention will be described in detail. 

[0011] In contrast to conventional muscarinic M3 receptor antagonists derivatives (1) of the present invention ere 
structurally characterized by having as a basic si<eleton a tetrahydroisoquinollne si<eieton (la) or isoindoline si<eleton 
(lb) having a quinuclidinyloxycarbonyl group, etc. bonded to the nitrogen atom in the ring as shown below 




[001 2] Furthermore, derivative (I) of the present invention Is characterized in that It has ring A (that Is, a cyclic group 
selected from an ary! group, a cycloalkyi group, a cycioaikenyl group, a heteroaryl group having 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom, and a 5- to /-membered 
saturated heterocyclic group) linked to the 1 -position of the tetrahydroisoquinoline or isoindoline through X. 
[001 3] Unless otherwise specified, the term "lower" as used In the definition of the general formula in this specification 
means a linear or branched carbon chain having 1 to 6 carbon atoms. Accordingly, the "lower alkyi group" means linear 
or branched alkyI group having 1 to 6 carbon atoms. Specific examples include methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1-methylbutyi, 2-methylbutyi. 1 ,2-dimethylpropyl, 
hexyl, isohexyl, 1 -methylpentyl, 2-methyIpentyl. 3-methylpentyl, 1,1-dimethyibutyl, 1,2-dimethylbutyl, 2,2-dimethyi- 
butyl. 1 .3'dimethylbutyl. 2,3-dimethylbutyl. 3.3-dimethyIbulyl, 1 -ethylbutyl, 2-ethylbutyl. 1 ,1 .2*trimethy!propyl. 1 .2,2-tri- 
methylpropyl, 1-ethyI-1-methyipropyl and 1-ethyi-2-methyIpropyl groups. Among these groups, aikyi groups having 1 
to 4cari3on atoms such as methyl, ethyl, propyl, isopropyl and butyl groups are preferred,- and a methyl group is more 
prefen'ed. 

[001 4] The "aryl group" means aromatic hydrocartson groups having 6 to 1 4 carbon atoms. Specif examples include 
phenyl, naphthyl, Indanyl, anthryi and phenanthryl groups, and a phenyl group Is more preferred. 
[0015] The "cycioatkyi group" has 3 to 8 carison atoms, and examples Include cyciopropyl, cyctobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl andcyclooctyl. Among these groups, cyciopropyl, cyclobutyL cyclopentyl and cyclohexy! groups 
are preferred, and a cyclohexyl group is more preferred. 

[0016] The "cycioaikenyl group" has 3 to 8 carbon atoms, and examples include 1 -cyclopropenyl, 2-cyclopropenyl. 
l-cyclobutenyi, 2-cyclobutenyl, 1-cyclopentenyl, 2-cyciop6ntenyl, S-cyclopentenyl, 1-cyclohexenyl 2-cyclohexenyl, 
3-cyclohexenyl, 1 -cyloheptenyl, 2-cycloheptenyl, 3-cycloheptenyL 4-cycloheptenyl, 1 -cyclooctenyl, 2-cyclooctenyl, 
3-cyc!ooctenyl, 4-cyclooctenyl, 2,4-cyclopentadienyl, 2,5-cyclohexadienyl, 2,4-cycloheptadienyl, and 2,6-cyclohepta- 
dlenyl. 

[0017] The "heteroaryl group containing 1 to 4 hetero atoms selected from the group consisting of an oxygen atom, 
a nitrogen atom and a sulfur atom" means a 5- or 6-membered such heteroaryl group whteh may be condensed with 



EP 0 801 067 B1 



a benzen© ring. Specific examples Include 5- or6-membered monocyclic such heteroaryl groups, such asluryi, thienyl, 
pyrrofyl, Imldazolyl, pyrazolyl, Iriazolyl, tetrazolyl, isothiazolyl Isoxazolyl, pyridyl. pyrazinyl, pyrimidinyl and pyridazinyl 
groups; and 5- or 6-membered such heteroaryl groups condensed with a benzene ring, such as indolyl, Indazotyl, 
indolizinyl, quinolyl, quinazolinyl, quinolizinyl, qutnoxalinyl,cinnolinyl, benzimidazolyl, benzofuranyl, dihydrobenzofura- 
nyl, benzolsoxazolyl, benzooxazolyl, benzothlazolyl and benzothlenyl groups. 

[0018] Among these groups, pretended are 5- or 6-membered monocyclic such heteroaryl groups, and furyt, thienyl 
and pyridyl groups are more prefered, 

[0019] The "5- to 7-membered saturated heterocyclic group" means a 5-, 6- or 7-membered saturated heterocyclic 
group containing 1 to 2 oxygen, nitrogen and/or sulfur atoms. Specific examples include pyrrolidinyl, imidazolydinyl, 
pfperidinyl piperazinyl and morphoflnyl groups. 

[0020] Ring A may be substituted by an optional substituent. The number of the substituent is not limited to one but 
may be plural. The optional substltuents are as identified above; a halogen atom, a lower alkyi group, a hydroxyl group, 
a lower alkoxy group, a nltro group, a cyano group, an amino group and a mono- or dMower alkylamino gnoup are 
prefen^ed; a halogen atom, a lower alkyI group, a hydroxyl group and a lower alkoxy group are more preferred; and a 
halogen atom and a lower alky! group are particularly preferred. 

[0021] Examples of the halogen atom include fluorine, chlorine, bromine and iodine. When the substituent is a hal- 
ogen atom, the number of the substltuents Is not particularly limited. When two or more halogen atoms are substituted, 
any combination of the above atoms is possible. Examples of the halogen atom-substituted lower alkyl group include 
fluoromethyL chloromethyl, bromomethyl, iodomethyl, 1 -fluoroethyl, 1-ch!oroethyl, 1-bromoethyl, 2-chloroethyl, 2-bro- 
moethyl dichloromethyL trifluoromethyl, trichloromethyl, tribromomethyl, trilodomethyl and dichlorobromomethyl. 
Among these groups, a trifluoromethyl group is preferred. 

[0022] Examples of the "lower alkoxy group" include methoxy, ethoxy, propoxy, Isopropoxy, butoxy, isobutoxy, sec- 

butoxy. tert-butoxy, pentyloxy (amyloxy), isopentyloxy, tert-pentyloxy. neopentyloxy, 2-methyibutoxy, 1 ,2-dimethylpro- 
poxy. 1 -ethylpropoxy and hexyloxy. Among these groups, lower alkoxy groups containing an alkyl group having 1 to 4 
carbon atoms, such as methoxy, ethoxy, propoxy and butoxy are prefenred, and methoxy and ethoxy groups are more 
prefen^ed. 

[0023] Examples of the lower alkoxycarbonyl group include methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, iso- 
propoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl. pentyloxy(amyloxy) 
carbonyl, IsopentyloxycarbonyK tert-pentyloxycarbonyL neopentyloxycarbonyl 2-methylbutoxycartoonyl, 1 ,2-dimethyt- 
propoxycarbonyL 1 -ethylpropoxycarbonyl and hexyloxycarbonyl. 

[0024] Examples of the "lower acyl group" include formyL acetyl, propionyL butyryl. valery! and pivaloyl. and formyl, 
acetyl and proplonyl are preferred. 

[0025] The "lower alkylthio group" means a mercapto group of which hydrogen atom has been substituted by the 
above-exemplified lower alkyl group, such as methylthlo. ethylthio, propylthlo, Isopnopylthlo, butylthio, pentylthio and 
hexylthio groups. 

[0026] Examples of the "lower alkylsuffonyl group" Include methylsulfonyl, elhylsulfonyl, propylsulfonyl, isopropylsul- 
fonyh butylsulfonyL penlylsulfonyl and hexylsulfonyl. 

[0027] Examples of the "lower alkylsulf inyl group" include methylsulfinyl, ethylsutfinyl, propylsulf inyl, isopropylsulfinyl, 
butylsulflnyl, pentylsulflnyl and hexylsulflnyl. 

[0028] Examples of the "lower alkanesulfonamido group" include methanesulfonamido. ethanesulfonamido, pro- 
panesutfonamido, isopropanesulfonamldo, butanes u If onamldo, pentanesulfonamido and hexanesulfonamldo. 
[0029] The "mono- or di-lower alkylcarbamoyi group" means a carbamoyl group in whk?h one or two hydrogen atom 
(s) have been substituted by the above-exemplified lower alkyl group (s). such as methytcarbamoyi, ethylcarbamoyi, 
propyicait>amoyt and dimethylcarbamoyi groups. 

[0030] The "mono- or di-lower alkylamino group" means an amino group in which one or two hydrogen atom(s) have 
been substituted by the above-exemplified lower alkyl group(s), such as methylamino, ethylamino, propylamine, 

dimethylamif^o, diethylamino and dipropylamino groups. 

[0031] The term "lower alkyl group which may be substituted by a halogen atom, a hydroxyl group; a lower alkoxy 
group, an amino group or a mono- or di-lower alkylamino grt>up" means a lower alkyl group In which at least one 
optional hydrogen atom has been substituted by a halogen atom, a hydroxyl group, a lower alkoxy group, an amino 
group or a mono- or di-lower alkylamino group. The lower alkyl group substituted by a halogen atom Is as described 
in the above description of the halogen atom. 

[0032] The derivatives (i) of the present invention contain a qulnuclldlnyl group. The nitrogen atom of the quinuclidinyl 
group may form an oxide {t - 1) or quaternary ammonium salt. Where a quaternary ammonium salt Is formed, the 
group bound to the quaternary nitrogen atom is selected from lower alkyl, lower alkenyi and lower alkynyl. 
[0033] The tenm "lower alkenyi" as used herein means a linear or branched alkenyi group having 2 to 6 cariaon atoms, 
such as vinyl, propenyL butenyL methylpropenyl, dimethylvinyl, pentenyl, methylbutenyl. dimethylpropenyl, ethylpro- 
penyi, hexenyi, dlmethylbutenyl and methylpentenyl. Among these grx>ups, a propenyl group is prefen-ed. 



EP 0 801 067 B1 



[0034] The "lower alkynyl group" means a linear or branched alkynyl group having 2 to 6 carbon atoms, such as 
ethynyi, propynyl, butynyl, methylpropynyl, pentynyl, methylbutynyl and hexynyl groups. Among lliese groups, alkynyl 
groups having 2 to 3 carbon atoms such as ethynyl and propynyl are preferred. 

[0035] The counter Ion for the quatemary ammonium salt is selected from anions of a halogen atom and triflale, 
tosyiate and mesylate anions (preferably ions of a halogen atom, i.e. halide ions - e.g. chloride Ion, bromide ion. iodide 
ton and tnlodide ion); or from nitrate, sulfate, phosphate, carbonate, fomriate (HCOO ), acetate {CH3COO-), propionate, 
oxalate, malonate, and glutamate anions. Among the halide ions, bromide ion and iodide ion are preferred. Incidentally, 
the anion can be converted Into a preferable anion as needed by ordinary ion exchange reaction. 
[0036] The compounds of the present Invention contain an asymmetric carbon atom so that there exist optical Isomers 
basad on it. In addition, some of the invention compounds have stereoisomers or tautomers. The present Invention 
also embraces diastereomers and enantiomers obtained by the separation of the above isomers as well as mixtures 
thereof. 

[0037] Some of the derivatives (1) of the present Invention can form salts with an acid as well as the above-described 
quaternary ammonium salts with a quinuclidynyl group. Examples of such salt include acid addition salts with a mineral 
acid such as hydrochloric acid, hydrobromic acid, hydroiodte acid, sulfuric acid, nitric acid or phosphoric acid; and 
those with an organic acid such as formk; acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinfe acid, 
fumaric acid, maleic acid, lactic acid, malic acid, citric acid, tartaric acid, carisonic acid, pk^ric acid, methanesulfonic 
acid, ethanesulfonk^ acid or glutamic acid. The compounds of the present invention also embrace hydrates, solvates 
with ethanot or the like, and substances In any polymorphism crystals. 

(Preparation Process) 

[0038] The compounds of the present invention can be prepared in accordance with various processes. The typical 
preparation processes are explained below. 

First preparation method 

[0039] 




(in the formula, Q'^ represents a leaving group which is advantageous in the present reaction, and ring A, R, X, m and 
n have the same meanings as defined above. Hereinafter, the same will apply similarly). 

[0040] This reaction is carried out by stirring the compound represented by the general formula (II) and quinuclidinol 
represented by the general formula (III) in an amount con-esponding to the reaction in an Inert solvent at room tem- 
perature or under healing. 

[0041] The leaving group embraces, for example, a halogen atom, a lower alkoxy group, a phenoxy group and 
an Imldazolyl group. 
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[0042] Examples of the Inert solvent include dimethyKormamide (DMF), dimethylacetamide, tetrahydrofuran iJHf), 
dioxane, dimethoxyethane, dielhoxyethane, benzene, toluene and xylene and mixed solvents thereof. 
[0043] It Is preferable to add a base (e.g., sodium, sodium hydride, sodium methoxide and sodium ethoxide) in order 
to accelerate the present reaction. 

5 

Second preparation method 
[0044] 



10 




X 0 



30 




35 (wherein the ring A, R, X, m, n and have the same meanings as defined above.) 

[0045] This reaction is canled out by stirring the compound represented by the general fomnula (IV) and the compound 
represented by the general formula (V) in the above-described Inert solvent at room temperature or under heating. 
[0046] It is preferable to add a base (e.g., sodium, sodium hydride, sodium methoxide, sodium ethoxide, triethylamine 
and pyridine) in order to accelerate the present reaction. 

40 

(Other preparation methods) 

[0047] Among the compounds of the present invention, a compound in which the nitrogen atom of the quinuclidinyl 
group forms oxide or a quaternary ammonium salt can be prepared by N-oxide fomnatlon or N-alkylatlon off a tertiary 

45 amine compound of the present invention. 

[0C48J TJts \'-oxida ?cr;7:at!or: rescticn czn bs carrisd ou! by the oxidation reaction in a conventional manner, more 
specifically, by stining a tertiary amine compound of the present invention and a con-esponding amount or excess 
amount of oxidizing agent in an Inert solvent such as chloroform, dichtonDmethane or dichioroethane, an alcohol such 
as methanol or ethanol or water or a mixed solvent thereof under cooling or at room temperature, or in some cases 

50 under heating. Examples of the oxidizing agent Include organic peraclds such as m-chloroperbenzolc acid, sodium 
poriodate and hydrogen peroxide. 

[0049] The N-alkylation reaction can be carried out in accordance with the conventional N alkylation reaction, more 
specifically by stining a tertiary amine compound of the present invention and a con'esponding amount of an alkylating 
agent in an inert solvent such as dimethylformamide, chlorof omi, benzene, 2-butanone, acetone or tetrahydrofuran 
55 under cooling or a room temperature, or In some cases under heating. 

[0050] Examples of the alkylating agent Include lower alkyl halides, lower alkyl trifluoromethanesulfonates, lower 

alkyi p-toluenesulfonates and lower alkyl methanesulfonates, preferably lower alkyl halides. 

[0051] For the preparation of the compound of the present Invention, It (s sometimes necessary to protect a functional 
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group. In such a case, introduction of a proper protecting group and deprotectlon operation In a conventional manner 
are carried out additionally. 

[0052] The compound of the present Invention so prepared is provided as is in the free form, or after salt formation 
treatment In conventional manner it is isolated and purified as Its salt. Isolation and purification are carried out by 
ordinary chemical operations such as extraction, concentration, evaporation, crystallization, filtration, recrystalllzatlon 
or a variety of chromatography. 

Industrial Applicability 

[0053] The compound of the present invention has affinity and selectivity for the muscarinic Mg receptor and, as an 
M3 receptor antagonist, it is useful as an agent for prevention or treatment of various M3 receptor-related diseases, 
particularly urinary diseases such as urinary Incontinence or pollakluria in neurogenic pollakluria, neurogenic bladder, 
nocturnal enuresis, unstable bladder cystospasm or chronic cystitis; respiratory diseases such as chronic obstructive 
pulmonary diseases, chronic bronchitis, asthma or rhinitis; or digestive diseases such as Irritable bowel syndrome, 
spastic colitis or diverticulitis. 

[0054] In particular, the compound of the present invention has high selectivity for the M3 receptor existing in the 
smooth muscle or gland tissues compared with the receptor existing In the heart or the like, so that it has high utility 
as an Mg receptor antagonist having less side effects on the heart or the like, particulariy as an agent for prevention 
or treatment of urinary incontinence, pollakiuria. chronic obstructive pulmonary diseases, chronic bronchitis, asthma 
or rhinitis. 

[0055] The affinity and antagonism of the compound of the present invention for the muscarinic receptor was con- 
firmed by the following tests. 

Muscarinic receptor binding test (in vitro) 

a. Preparation of membranes 

[0058] From a male Wistar rat (Japan SLC), the heart and submandibular gland were excised, mixed with a 20 mM 
HEPES buffer (pH 7.5, which will hereinafter be abbreviated as "HEPES buffer") containing 5 times the volume of 100 
mM sodium chloride and 1 0 mM magnesium chloride was added, followed by homogenization under ice-cooling. The 
resulting mixture was filtered through gauze, followed by ultracentrif ugation at 50,000 x g and 4*C for 1 0 minutes. The 
precipitate obtained was suspended In an HEPES buffer, followed by further ultracentrlfugatlon at 50,000 x g and 4'C 
for 10 minutes. The precipitate obtained was suspended in an HEPES buffer. The resulting suspension was stored at 
-SO^'C and provided for the test after melting upon use. 

b. Muscarinic M2 receptor binding test 

[0057] The test was carried out in accordance with the method of Doods et al. (J. Pharmacd. Exp. Tber., 242 , 
257-262, 1 987) with some modifications. The cardiac membrane sample, [^HJ-qumuclldinyl benzilate and the test com- 
pound were incubated in a 0.5 mi HEPES buffer at 25°C for 45 minutes, followed by suction filtration through a glass 
filter (Whatman GF/B). The filter was washed three times with 5 ml portions of an HEPES buffer The radioactivity of 
the pHl-qulnuclidinyl benzilate adsorbed on the filter was measured by a liquid scintillation counter. Incidentally, non- 
specific binding of the receptor was determined by the addition of 1 |tM atropine. The binding of the compound of the 
present Invention for the muscarinic Mg receptor was detennlned from a dissociation constant (Kl) calculated, In ac- 
cordance with Chen and Pmsoff {Biochem. Pharmacol. 22, 3099. 1 973), based on the concentration (IC-q) of the test 
compound at which 50% of the binding of IhepHJ-qulnuclldinyl benzilate, that Is, a labeled ligand was Inhibited. 

c. Muscarinic M3 receptor binding test 

[0058] In a similar manner to the above muscarinic M2 receptor binding test except that the submandibular gland 
was used as a membrane sample and pH]-N-mothylscopolamlnB was used as a labeled llgand, a muscarinic M3 
receptor binding test was carried out. 

[0059] Results: The compound (I) of the present Invention had a Kl value of from 1 0^ to 1 0-^o for M3 receptor, which 
suggested that the affinity for M3 receptor was at least 10 times as high'as that for Mg receptor. 
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Muscarinic receptor antagonism test (in vivo) 
a. Test on rhythmic bladder contraction In rat 

5 [0060] A female Wislar rat (1 30-200 g) was subjected to urethane anesthesia (1 .0 g/kg s.c), followed by ligation of 
the ureter on the kidney side. A urethral catheter was allowed to remain In the bladder, and about 1 .0 ml of physiological 
saline was injected into the bladder through the catheter to cause rhythmic bladder contraction. Intravesical pressure 
was measured by a pressure transducer. After rhythmic contraction continued stable for at least 5 minutes, the test 
compound was cumulatively administered from the external jugular vein. Five to ten minutes later, the intravesical 

10 pressure was measured. An inhibition ratio of bladder contraction was determined compared with the bladder contrac- 
tion before administration of the test compound and the dose of the test compound required for 30% inhibition of the 
bladder contraction before administration was designated as ED30. 

[0061] As a result of the test, the compound of the present Invention showed good ED3Q value. 

15 b. Test on salivary secretion In tBt 

[0062] A male WIstar rat (1 60-1 90 g) was subjected to anesthesia with urethane (0.8 g/kg l.p.) , and the test compound 
was administered (to the control group: solvent). Fifteen minutes later, 0.8 ^mol/kg of oxotremorine was administered. 
In each case, the drug was administered through its femoral artery. The saliva secreted for 5 minutes after the admin- 
20 istration of oxotremorine was collected and weighed. The inhibition ratio against the amount of saliva In the control 
group was determined and the dose of the test compound required for 50% inhibition of the Eimount of saliva in the 
control group was designated as ID^^. 

[0063] As a result of the test, the ID5Q value of atropine tested as a comparative compound was substantially the 
same as the ED3Q value obtained in the above rat rhythmical bladder contraction test, while the ID50 value of the 
25 Invention compound was at least 5 times as much as the above-described ED30 value, which suggested that the 
compound of the present invention has relatively weak action against the salivary secretion. 

c. Test on bradycardia in rat 

30 [0064] The test was earned out in accordance with the method of Doods et al. (J. Pharmacol Exp. Ther., 242 , 
257-262. 1 987). A male WIstar rat (250-350 g) was subjected to anesthesia with pentobartDltal sodium (50 mg/kg i.p ). 
The neck region was excised, followed by the division of right and left vagus nerves. After a cannula was Inserted Into 
a trachea to secure airway, a stainless rod was inserted from the orbit and the spinal cord was destroyed. Under artificial 
respiration (at 10 cc/kg and 50 times/mlnute), the rectal temperature was maintained at 37.5°C and a heart rate was 

35 monitored at the common carotid artery. An indwelling needle was fixed to the femoral artery, from which the drug was 
administered. Afterthe destruction ofthe spinal cord, the rat was allowed to stand fori 5 minutes to attain the equilibrium, 
followed by the administration of atenolol (10 mg/.kg). Afterthe equilibration for additional 1 5 minutes, the test compound 
was administered. Fifteen minutes later, oxotremorine was cumulatively administered, thereby the reduction in the 
heart rate was measured. The amount of the test compound required for 1 0-times rightward shift of the dose-response 

40 cun/e of the control group was designated as DR^o- 

[0065] Results: The compound of the present invention had sufficiently low activity against bradycardia and no brady- 
cardia was observed at the administration amount of several mg/kg. 

[0066] As a result of the above-described muscarink: receptor binding test (/>j vitro), it was found that the compound 
(1) of the present invention had selectivity and high affinity for M3 receptor. Even in the muscarinic receptor antagonism 
45 test (in vivo), the compound of the present invention showed good muscarinic M3 antagonistto activity but low activity 
on the bradycardia having relationship with muscarinic receptor. Accordingly, It was found that the compound of 
the present invention has selective antagonistic activity against muscarinic M3 receptor, and furthermore, it has less 
side effects such as dry mouth compared with the conventional antl-cholinergic agent 

[0067] A phannaceutical composition containing one or mora of the compounds of the present invention and salts 

50 thereof is prepared using an ordinary pharmaceutically acceptable carrier. 

[0068] In the present Invention, the administration of the phamiaceutlcal composition can be canled out either orally 
or parenterally In the forni of an injection, suppository, transdermal agent, inhalant or Intravesk^l injection. 
[0069] The dose is optionally determined in each case in consideration of the conditions, age, sex and the like ofthe 
patient to be administered. In the oral administration, the daily dose may generally range from about 0.01 mg/kg to 

55 100 mg/kg per adult. It is administered once or in 2-4 portions. Where intravenous administration is adopted in con- 
sideration of the conditions of the patient, the daily dose may generally range from about 0.001 mg/kg to 1 0 mg/kg per 
adult, once or plural portions per day. 

[0070] Examples of the pharmaceutbal canrier Include nontoxic solid or liquid pharmaceutical substances. 
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LTuL^rtKl? solid composition tor the oral administration Includo tablets, pills, capsules, powders and 

f^^^\a^cL^^^^^ T '°Tf''"'' ""^^ "^'"^ ^""^"^^ "''"^^ «t '^^^t diluent 
11 • hydroxypropylcellulose. microcrystalllne cellulose, starct,, polyvinylpyrrolidone 

other than the above Inert diluent, for example, a lubricant such as magnesium stearate. a dIslntegraTor such as c^ 
co^v:^ 7 » <«ct<«e. a solubilization aid such as glutamic acid or aspartTac^ in 1 

conventronal manner. A tablet or pill may optionally be coated with sugar or a film of a gastric or enteric substaJ^ 
such as sucrose, gelatin, hydroxypropylcellulose or hydroxypropylmethylcelluiose phthalate 
iSn. "'^^ °' '"^ '"""'^ composition for oral administration include pharmaceutically acceptable emulsions 

^^h^.? ;h '^""f" "^"'^'^ " '^"^"^'^"^ ^P'°y«^ '"^'^ <^"'^«"' s"ch aTpurlfied water o; 

ethanol. The composibon can also contain, in addition to such an inert diluent, a wetting agent, auxlLry agent such 
as suspending agent, sweetener, flavoring agent, aroma and/or antiseptic , auxiliary agent such 

^Orai -rue Injection tor parenteral administration according to the present Invention include a sterile aqueous or 
nonaqueous solution, suspension or emulsion. Examples of the aqueous solution and suspension include distill«J 
water and physiological salineforlnjectlon. Examples of thenon-water-soluble solution orsuspen^^^^^ 

aofn, In S ■ """^^^^'^ ^''^'^ "«"^«)- S"ch a composition may further contain an Isotonic^ 

agent antiseptic agent, wetbng agent, emulsifying agent, dispersing agent, stabilizer (for example, lactose) and/S^ 

ter^ Sin';:^^ f^T'*' ^^^^ ^^^^^ ---P'«. fi«-tion mro^g a bac- 

teria-retaining filter. incoTJoratlon of a sterilizer, or irradiation. AltematVely, a sterile solid composition which has been 
prepared in advance is dissolved in sterile water or a sterile injection solvent upon use. 

Best Modes tor Carrying out the Invention 

[0074] The present Invention will hereinafter be described in further detail with reference to the following Examples 
wSrdoi^HH °.Tt°"", r^'"* ''^ '^'"9 limited to the compounds which 

Zdr«l? ? . .'T'^!. ^'"'"^'^ «>'^P°""'1« repi^sented by the above formula (I) and sate 

hydrates solvates, geometrical and optical isomers and any polymorphism fomis of the compound (I) 

»r^n«Lrl" ^ compounds for the compound of the present invention include novel compounds and 

preparation examples of such starting compounds will be described below as Reference Examples. 

Reference Example 1 

SethS/Ji° ?r?'°rTrr "'"'^'"'"^ '-^^ 3 °' .2,3,4-tetrahydrolsoqulnollne and 3.34 

g of tnettiylamine. 3.1 ml of ethyl chlorofomiate was added dropwise under ice-cooling, followed by stirring at room 

nT T, "^^""^^^'^^^^ anhydrous sodium sulfate. Thesolvent was removed under induced pressure. th^iBby 10 58 
g of ethyl 1 -phenyl-1 ,2,3 4-tetrahydro-2-isoquinofinecarboxylate was obtained as pale yellow oil Infrared So mtion 
spectrum vmax(neat)cm-i: 1700. 1430. 1296. 1230. 1122. aosorption 

Nuclear magnetic resonance spectmm (CDCfg, TMS Intemal standard) 
100771 

5: 1 .29 {3H. t, J = 7.3 Hz). 2.75-3.45 {3H, m). 3,90-4.40 f1 H. m^. 4.21 f?H n . i » 7 o c <,.. u. », 

(9H.m). -„ V..., -y. 

Sbtllned""""^' ^^""^^ ^ ~'"P°""''* °f '«>'to*'"g neterence Examples 2 to 14 

Reference Example 2 

\TJL ';f^'^y';-P'^«"y!-2-'so'"dollnecartoxylato Starting compounds: 1-phenylisolndoline. methyl chlorofomiate 
lnfraredabsorptionspectrumvmax(KBr)cm-i:1708, 1460. 1376. 1100 loromimaie 
Nuclear magnetic resonance spectrum (CDC^. TMS intemal standard) 

5: 3.60. 3.72 (3H. s x 2). 4.89, 4.96 (2H. s x 2), 5.94. 6.03 (1H. s x 2). 6.95-7.10 (1H. m). 7.15-7.35 (8H, m) 
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Reference Example 3 

[0080] Ethyl 1-(4-pyr(dyl)-1 ,2,3,4-tetrahydro-2-lsoquInolinecarboxylate 
Starting compound: 1-(4-pyridyl)-1 ,2,3,4-telrahydroisoquinoline 
Properties: pale yellow oil 
Mass analysis (m/z. El): 282 (M-^) 

Nuclear magnetic resonance spectrum (CDC^, TMS interna! standard) 

6: 1.29 (3H. t. J = 7.1 Hz), 2.60-3.46 (3H, m). 3.85-4.20 (1H. m). 4.22 (2H, q, J = 7.1 Hz), 6.31 (1H. s), 7,14 (2H, 
dd, J = 4.4. 1 .5 Hz). 7.1 7-7.28 {4H. m). 8.51 (2H, dd, J = 4.4, 1 .5 Hz) 

Reference Example 4 

[0081 J Ethyl 1 ,2,3,4-tetrahydro-1 -(2-thienyl)-2-isoqulnolinecarboxylate 
Starting compound: 1 ,2,3,4-tetrahydrD-1-(2-thlenyl)lsoqulnoHne 
Properties: pale yellow oil 
Mass analysis (m/z. El): 287 (M^) 

Nuclear magnetic resonance spectrum (CDC^, TMS Internal standard) 

5: 1.32 (3H, t, J = 7.3 Hz), 2.65-3.60 {3H. m), 4.00-4.30 (1H, m), 4,23 (2H, q, J = 7.3 Hz), 6.53 (1H, s), 6.70-6.95 
(2H,m), 7.15-7.30 (5H, m) 

Reference Example 5 

[0082] Ethyl 1 ,2,3,4-tetrahydro-1 -(3-thlenyl)-2-isoqulnolinecarboxylate 
Starting compound: 1 ,2,3,4-letrahydro-1-(3-thienyl)-lsoquinoline 
Properties: Orange oil 
Mass analysis (m/z, FAB): 288 (M+ + 1) 

Nuclear magnetic resonance spectrum (CDCf3, TMS internal standard) 

5: 1.2-1.3 (3H, m). 2.7-2.8 (1H. m). 2.9-3.0 (1H, m), 3.1-3.3 (1H, m), 3.9-4.2 (3H, m), 6.2-6.4 {1H. m), 6.83 (1H, s), 
6.95-7.26 (6H, m) 

Reference Example 6 

[0083] Ethyl 1 -(2-f uryl)-1 ,2,3,4-tetrahydro-2-lsoqulnollnecarboxylate 
Starting compound: 1 >(2-furyl)-1 ,2,3,4-tetrahydrotsoquinoIlne 
Mass analysis (m/z, El): 271 (M*) 

Nuclear magnetic resonance spectrum (CDC^3, TMS Internal standard) 

6: 1.30 (3H, t. J = 6.5 Hz), 2.75-2.85 (1H. m), 2.90-3.10 (IN, m), 3.20-3.50 (1H, m), 4.05-4.35 (4H, m). 6.00 (1H, s), 
6.20-6.45 (2H. m), 7.15-7.25 (4H. m). 7.33 (1H, s) 

Reference Example 7 

[0084] (1 S)-Ethyl 1 -phenyl-1 ,2,3,4-leTrahydro-2-lsoquInoIlnecarboxylaie 
Starting compound: (1 R)-1 -phenyl-1 ,2,3.4-telrahydroisoquinoiins 



Elemental analysis (forC^sHf9N02) 




C(%) 


H(%) 


N(%) 


Calcd,: 
Found: 


76.84 
76.53 


6.81 
6.82 


4.98 
4.93 



Specific optical rotation [a]": 199.2 (C = 1.03. CHCIa) 
Mass analysis (m/z, FAB): 282 (M-^ + 1) 
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Reference Example 8 

[0085] (1 R)-Ethyl 1 -phenyl-1 .2,3,4.tetrahydro-2-isoqulnoIinecarbDxylate 
Starting compound: (1 R)-1 -phenyl-1 .2.3,4-tetrahydroi6oqu!noline 



5 


Elemental analysis (forCigH^gNOg) 






C(%) 


H(%) 


N{%) 




Calcd.: 


76.84 


6.81 


4.98 


10 


Found: 


76.64 


6.82 


4.99 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Specific optical rotation [a]^' : -200.9 (C « 1 .09, CHCI3) Mass analysis (m/z. El): 281 
Reference Example 9 

[0086] Ethyl 1-(4-chlorophenyl)-1 .2,3,4-tetrahydro-2-isoquinormecarboxylate 
Starting compound: 1.(4-chIorophsnyl)-1 .2.3,4-tetrahydroisoqulnolin6 
Properties: Pale yellow oil 
Mass analysis (m/z. El): 315 (M-^) 

Nuclear magnetic resonance spectrum (CDCfa. TMS Internal standard) 

5: 1 .29 {3H, t. J = 7.0 H2). 2.70-3.52 (3H. m). 4.00-4.30 (1 H. m). 4.20 (2H, q. J = 7.0 Hz). 6.35 (1H, s). 7.05-7.35 
(BH. m) 

Reference Example 10 

[00871 Ethyl 1 -(4.f luorophenyl)-1 ,2,3,4-t6trahydro-2-lsoqulnollnecartoxylate 
Starting compound: 1-(4-fluorophenyl)-1 .2,3,4^tetrahydroisoquinoline 
Properties: Pale yellow oil 
Mass analysis (m/z. FAB): 300 (M++ 1) 

Nuclear magnetic resonance spectrum (CDCe^. TMS intemal standard) 

5: 1 .30 (3H. t, J = 8.9 Hz), 2.75 (1 H. dd, J ^ 12.5. 3.4 Hz). 2.9-3.1 (1 H. m). 3,1-3.3 (1H. m), 4.0-4.3 (3H. m). 6.2-6.4 
(1H, m), 6.93-7.03 (3H. m). 7.16-7.24 (5H, m). 

Reference Example 11 

[0088] Ethyl 1 ,2,3.4-tetrahydro-1 -(4-tolyl)-2-isoquinollnecarboxylate 
Starting compound: 1 .2.3.4-tetrahydro-1.(4-tolyl)isoqulnollne 
Mass analysis (m/z. El): 295 (M*^) 

Nuclear magnetic resonance spectrum (CDCfa, TMS Intemal standard) 

6: 1.20-1.35 {3H. m). 2.30 (3H. s). 2.70-2.80 (1H. m), 2.90-3.10 (1H. m). 3.23 (1H, t. J « 10.0 Hz). 3.96-4.30 {3H. 
m). 6.29, 6.41 {1H. brs X 2). 7.00-7.25 (8H. m). 

Reference Example 12 

[0089] Ethyl 1 -benzyl-1 ,2,3,4-tetrahydro-2-isoquinolinecarboxylate 
Starting compound: 1 -benzyl-l .2,3.4-totrahydrolsoqulnoHne 

Properties: Pale yellow oil 

Mass analysis (m/z. FAB): 296 (M++1) 

Nuclear magnetic resonance spectrum (CDC/Jg. TMS intemal standard) 

8: 1 .02. 1 .23 (3H, t X 2. J = 7.1 Hz). 2,63.3.20 (4H. m), 3.30-3.50 {1H, m), 3.75-4.25 (3H. m). 5.27. 5.38 (1 H, t X 
2, J = 6.8 Hz). 6.85-7.28 {9H. m). 
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Reference Example 13 

[0090] Ethyl 1 <ycIohexyl-1 ,2,3,4-tetrahydro-2-lsoquinollnecarboxylate 
Starting compound: 1-cyclohexyl-1,2,3,4-tetrahydroisoquinoltne 
Propertlss: yellow oil 
Mass analysis (m/z. FAB): 288 (M^ + 1) 

Nuclear magnetic resonance spectrum (CDC^, IMS internal standard) 

5: 0.70-2.00 (11 m), 1 .26 (3H, t. J = 7.3 Hz), 2.89 (2H, I, J = 7.1 Hz), 3.25-4.20 (2H. m), 4.14 (2H, q, J = 7,1 Hz), 
4.65-4.95 (1H, m). 7.C0-7.30 (4H. m). 

Reference Example 14 

[0091 1 Ethyl 1 -(3-furyl)-1 ,2.3,4-letrahydro-2-isoquino!lnecarboxylate 
Starting compound: 1-(3-turyi)>1,2,3,4-tetrahydrolsoquinoline 
Properties: yellow oil 
Mass analysis (m/z. El): 271 (M") 

Nuclear magnetic resonance spectrum (CDC€3, TMS intemal standard) 

6: 1 .31 (3H. t, J = 7.0 Hz), 2.56-3.40 {3H. m). 3.90-4.30 (1 H, m), 4.22 (2H, q, J = 7.0 Hz), 6.20-6.45 {2H. m), 6.95-7.40 
(6H, m). 

[0092] The chemical structural formulas of the compounds obtained in Reference Examples 1 -1 4 are shown in the 
following Tables 1 -2. 
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Table 1 



Refereni 
Exampl 
No. 


e StnictuFal Fonnuta 


iReferenc 
Exampk 
No. 


« 

; Structural Formula 




J 


rii ° 


6 

- 






2 




7 






3 


■ 0 


8 


0 




4 




9 - 


Cl 




S 


6' " 


10 


HQ. .0. 
lit ° 

F 
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Table 2 



10 



IS 



20 



25 



30 



35 



40 



Reference 
Example 
No. 



II 



12 



13 



Sirw:nira! Formula 







45 Example 1 



[0093] To a 30 ml toluene solution containing 0.70 g of ethyl 1 -phenyl- 1 ,2,3,4-tetrahydroisoquinoline-2-carboxylate 
and 0.41 g of 3-quinuclidinot, 0.03 g of sodium hydride (60%} was added. The resulting mixture was stirred at 140°C 
for 2 days while removing the ethanol f omned. The reaction mixture was cooled to room temperature, brine was added, 

^0 and the mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and the 
solvent was removed under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(chloroform : methanol =10:1^ chioroform : methanol : 28% aqueous ammonia =10:1: 0.1), thereby 0.11 g of 
3-quinuclidinyi 1-phenyl-1,2,3,4-tetrahydrD-2-isoquinolinecarboxylate was obtained as yellow oil. The resulting oil was 
dissolved in 10 ml of ethanol. followed by the addition of 27 mg of oxalic acid. Then, the solvent was removed under 

55 reduced pressure. The resulting solid was recrystallized from isopropanol and isopropyl ether, thereby 0.08 g of 3-qui- 
nuclidlnyl 1-phenyl-1,2,3,4-totrahydro-2-isoquinoIinecarboxylate monooxalate was obtained as colorless crystals. 
Melting point: 122-124'C {i-PrOH-i-Pr20) 
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Elemental analysis (f or CgaHgaNaOe-O.TSHaO) 




C(%) H(%) N(%) 


Calcd. 
Found 


64.43 6.38 6.01 
64.25 6.15 5.88 



[0094] In a similar manner to Example 1 . the compound of Example 2 was obtained. 
Example 2 

[00951 3-Quinuclldinyl 1 -phenyl-2-isoindolinecarboxylate monohydrochloride 
Starting compound: methyl 1-pheny|.2-isoindollnecart)oxylate 
Melting point: 164-165'»C (EtOH-EtgO) 



Elemental analysis (for CggHjsNgOgCI^I .ySH^O) 




C(%) H{%) IM{%) ci(%) 


Calcd. 
Found 


63.45 6.90 6.73 8.51 
63.54 6.59 6.76 8.12 



Example 3 



[009$] To a 50 ml toluene suspension containing 720 mg of ethyl 1-(4-pyridyl)-1 .2.3.4-tetrahydro-2-isoquinolinecar- 

m xture was heated under reflux for 5 hours and 40 minutes while the resulting ethanol was removed toaether wfth 
toluene. The reaction mixture was cooled to room temperature, followed by adSlUon of 2oZ oTZer -^^^Ik!^ 

^ ^'^^^ and brine. S ove^anhXus 

sodrum suHate and then concentrated under reduced pressure. The resulting residue was purif ed by silica ael colLr^n 

in ^ftf j^l^ '^^^^^^ were obtained as yellow oil. The resulting oil was disso^,ed 

in 5 ml of ethyl acetate, 2 ml of a 4N hydrogen chloride In ethyl acetate solution was added. THe solvent was IhS 
removed under reduced pressure. Ethanol and ether were added to the residue, and the crude cj^rl oWaS 
was recrystallized from ethanol and ether, thereby 402 mg of 3-qulnuclidlnyl 1 .(i^,yrtdyl)?2 3 ^iZlt^^co^. 
nolinecarboxylate dihydrochlorlde was obtained as pale yellow crystals ^^^"^'^ teirahydro 2 Isoqui- 
IVIelting point: 167-169X (EtOH-EtaO) 



Elemental analysis (for C22H27N302Cl2»2.2H20) 




C(%) H(%) N(%) Cl(%) 


Calcd. 
Found 


55.51 6.65 8.83 14.90 
55.46 6.98 8.64 14.84 



[0097] In a similar manner tr^ PvnmntA fk th^ ^/vm»/%.m^ 
obtained. 

Example 4 



w. i_Aaiii^i»d mOo wnrcn will be aescrtbed below were 



[0098] 3-Quinuctldlnyl 1 ,2,3,4.tetrahydro-1.(2-thlenyl)-2-lsoqulnollnecarboxylate monooxalate 
Starting compound: Ethyl 1,2,34-tetrahydro-1-(2-thienyl)-2-lsoqulnollnecarboxylale 



Elemental analysis (for C23H28N20eS«1 .3H2O) 



H(%) N{%) S(%) 



Calcd. j 57.32 
Found i 57.62 



5.98 
6.00 



5.81 
5.84 



6.65 
6.27 
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Mass analysis {mfz, FAB): 369 (M-^ + 1) 
Example 5 

[C099] (1 RS,3'R)-3'-QuInuclldInyl 1 ,2,3,4-tetrahydro-1 .(3-thlenyl)-2-lsoqulnollnecarboxylat© 

Starting connpounds: ethyl 1.2,3,4-tetrahydro-l-{3-lhienyl)-2-lsoqulnolinecarboxylate, (3R)-3-qulnuclldlnol 

Properties: Brown oil 



Elemental analysis (tor CgiHg^NgOgS^O.SHgO) 




C(%) H(%) N(%) S(%) 


Gated. 
Found 


67.46 6.63 7.49 8.58 
67.35 6.76 7,21 8.46 



Mass analysis (m/z, FAB): 369 (M+ + 1) 
Example 6 

[0100] 3-Quinuclidinyl 1 -(2-f uryl)-1 ,2,3,4-tetrahydro-2Hsoquinolinecarboxylate 
Starting compound: ethyl 1-(2-turyl)-1.2,3,4-tetrahydrt>-2-isoqulnolinecarboxylat6 
Properties: Pale yellow oil 



Elemental analysis (for G2tH24N2O3*0.5H2O) 

1 C{%) H (%) N(%) 

Calcd. i 69.79 6.97 7.75 

Found j 70.03 7.05 7.44 



Mass analysis (m/z. FAB): 353 (M**^ -i- 1) 
Example 7 

[0101 1 To a 30 ml pyridine solution containing 2.09 g of {1 S)-1 -phenyl-1 ,2,3.4-letrahydrol6oquinoline, 2.26 g of 3-qul- 
nuclidinyl chlorolonmate monohydrochloride was added at room temperature, followed by stirring at 80°Gfor 4 hours. 
Then, 0.12 g of 3-quinuclldiny! chlorofonnate monohydrochloride, followed by stln-ing at SO^Gfor 4 hours. Then, 1.01 
9 of 3-quinuclidinyl chlorofonnate monohydrochloride was added, and the mixture was stirring at 80*'C for 25 hours. 
The reaction mixture was concentrated under reduced pressure. Water was added to the residue, followed by washing 
with ethyl acetate twice. The resulting aqueous layer was adjusted to pH 9 with saturated sodium hydrogencarbonate 
aqueous solution, followed by extraction with ethyl acetate. After the organic layer was dried over anhydrous sodium 
sulfate, the solvent was removed under reduced pressure, thereby 3.02 g of (1S,3'RS)-3'-quinuclidinyl 1-phenyl- 
1 ,2,34-tetrahydro-2-isoquinolinecarboxylate was obtained as yellow oil. 
Mass analysis (m/z, FAB): 363 (M+ + 1) 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS intemal standard) 

5: 1.20-2.00 (5H, m). 2.40-2.95 (6H. m), 3.00-3.60 (3H, m), 3.80-3.95 (1H, m), 4.55-4.70 (1H, m). 6.25 (1H, brs). 
7.05-7.35 {10.H. m). 

Example 8 

[0102] To a 120 ml toluene suspension containing 12.0 g of (IS)-ethyl 1-phenyM,2,3,4-tetrahydro*2-isoquinoline- 
cartsoxylate and 1 6.27 g of (3R)-3-quinucIidinol, 1 .69 g of sodium hydride (60%) was added at room temperature. The 
resulting mixture was heated for 3 hours while the resulting ethanol was removed together with toluene. The reaction 
mixture was cooled to room temperature, and 50 ml of brine was added, followed by extraction with ethyl acetate. The 
organic layer was washed with water and then extracted with 20% hydrochloric acid. The resulting aqueous layer was 
adjusted to pH 9 to 1 0 by adding a 1 N aqueous solution of sodium hydroxide, followed by extraction with ethyl acetate. 
The organic layer was washed with brine, dried over anhydrous sodium sulfate and then concentrated under reduced 
pressure. The residue was dissolved in 1 40 ml of ethanol. and 1 0 ml of a 4N hydrogen chloride in ethyl acetate solution 
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was added to the resulting sorution. The solvent was then removed under reduced pressure. Acetonitrile and ether 
were added to the residue, and the resuKing crude crystals were recrystallized from acetonitrile and ether, thereby 1 0.1 
g of (1S,3'R)-3'-qulnuclldinyl l-phenyl-l ,2,3,4-tetrahydro-2-lsoqulnollnecarboxylate monohydrochtoride was obtained 
as colorless crystals. 
Melting point: 212-214°C (CHQCN-EtgO) 



Elemental analysis (for Cg3H27N202Ci) 

j C(%) H(%) N(%) Cl'w 

Calcd. i 69.25 6.B2 7.02 8.89 
Found I 69.24 6.89 7.03 8.97 



Specific optical rotation [aP : 98.1 (C = 1 .00, EtOH) 

[01031 In a similar manner to Example 8, the compounds of the following Examples 9 to 1 6 were obtained. 
Example 9 

[0104] (1 R.3'S)-3*-quinuclldlnyl 1 -phenyM ,2,3,4-tetrahydro-2-isoqulnolin6carboxylate monohydrochloride 
Starting compounds: (1 R)-ethyl 1-phenyl-1.2,3.4-tetrahydro-2-isoquinolinecart)oxylate. (3S)-3-quinuclldinol 
Melting point: 211-212''C (EtOH-EtgO) 

Elemental an alysis (for C23Hg7NgO2CI*0.25H2O) 

i C(%) H(%) N(%) CITO~ 

Calcd. I 68.48 6.87 6.94 8.79 
Found 1 68.32 6.75 6.94 8.94 



Specific optical rotation [a]^^: -97.4 (C = 0.50. ElOH) 
Example 10 

[0105] (1 R.3'R)-3'-quinuclldlnyl 1 -phenyl-l ,2.3,4-tetrahydro-2-lsoqulnollnecarboxylate monohydrochloride 
Starting compounds: (1 R)-ethyl l-phenyl-1 ,2.3.4-letrahydro-2-isoquinolinecarboxylale. (3R)-3-quinuclidlnol 
Melting point: 195-196''C (EtOH-EtgO) 



Elemental analysis (for C23H27N202CK).25H20) 




C(%) H(%) N(%) Cl{%) 


Calcd. 
Found 


68.48 6.87 6.94 8.79 
68.73 6.88 6.95 8.70 



Specific optical rotation [a]^^: -151 .2 (C = 0.50, EtOH) 
Example 11 

[0106] (1 S.3'S)-3*-quinuclidinyl 1 -phenyl-1 .2,3,4-tetrahydro-2-isoquinolinecarboxylate monohydrochloride 
Starting compounds: (IS)-ethyl l.phenyI-1.2.3.4-tetrahydro-2-lsoqulnollnecarboxylate: (3S)-3-quinuclldlnol 
Melting point: 194-195*'C (CH3CN-Et20) 

Elemental analy sis (for C23H27N202Ci) 

I C (%) H (%) N (%) CI (%)" 

Calcd. i 69.25 6.82 7.02 8.89 
Found j 69.08 6.71 6.99 8.91 



Specific optical rotation [a]^ : 163.2 (0 = 0.50, ElOH) 
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Example 12 

[01071 3-qulnucIidlnyI 1-(4-chlorophenyl)-1 ,2,3,4-tGtrahydro-2-lsoqu(nollnecarboxylate monofumarate 
Starting compounds: 1-(4-chlorophenyl)-1 ,2,3,4-tetrahydro-2-isoquinoIinecarboxylate 
Melting point: 164-166°C (EtOH-EtjO) 



Elemental analysis (for C27H29N2O6ClK).5H20) 

I C(%) H(%) N(%) Cl(%) 

Calcd. I 62.13 5.79 5.37 6.79 
Found j 62>19 5.68 5.23 6.49 

Example 13 

[0108] (1 RS,3'R)-3'-quinuclldlnyl 1 -(4-fluorophenyl)-1 ,2,3,4-tetrahydro-2-lsoqulnonnecarboxylate 

Starting compounds: ethyl 1-(4-fluorophenyl)-1,2,3,4-tetrahydro-2-isoquinoIinecarboxylate, (3R)-3-quinuclidinol 

Properties: colorless oil 



Elemental analysis (for C23H25N2O2F*0.1H2O) 

i C(%) H (%) N (%) F {%) 

Calcd. j 72.27 6.64 7.33 4.97 
Found I 72.05 6.63 7.15 4.99 



Mass analysis (m/z, FAB): 381 (M-'-k 1) 
Example 14 

[01 09] 3-quinuciidinyl 1 ,2.3,4-tetrahydro-1 -(4-tolyl)>2-isoquinolinecarboxylate 
Starting compounds: ethyl 1 ,2»3,4-tetrahydro-1-(4-tolyl)-2-isoqu[nollnecarboxylate 
Properties: colorless oil 



ElGmsntal analysis (for C24H2qN2O2»0.8H2O) 




C (%) H (%) N (%) 


Calcd. 
Found 


73.74 7.63 7.17 
73.96 7.50 6.95 



Mass analysis (m/z. FAB): 377 (M+ + 1) 
Example 15 

[OIIOJ 3-Quinuclidinyl 1-benzyl-1 ,2,3,4-tetrahydro-2-lsoquinolinecarboxylate 
Starting compound: ethyl 1-benzyM ,2,3,4-tetrahydro-2-lsoquinoiinecarboxylate 
Properties: pale yellow oil 



Elemental analysis (for C24H23N2O2*0.5H2O) 

j C(%) H(%) N(%^ 

Gated. ! 74.78 tIb 7.26 
Found I 74.95 7,83 7.18 



Mass analysis (m/z, FAB): 377 (M+ + 1) 
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Example 16 



[0111] 3.Qu(nuclfdinyl1-cyclohexyM.2.3,4.tetrahydro.2.isoqulnollnecarbo^^^^^ 
Properties: pale yellow amorphous 



Elemental analysis (for C23H32N2O2»0.3H2O) 



C (%) 



H (%) 



N(%) 



Calcd. 
Found 



73.88 
73.76 



8.79 
8.75 



7.49 
7.37 



Mass analysis (m/z, FAB): 369 (M+ + 1) 
Example 17 



^i2Z:S::ZtT:S^ ««chtoromethan. Th« organic layer was washed w«h an lq«: ton 
soaium ttirosulfate and then dried over anhydrous magnesium sulfate. The solvent was then removed unrfpr r»H„.oH 

Mass analysis (m/z, FAB): 379 (M+ + 1) 

Nuclear magnetic resonance spectrum (CDCf^, TMS Internal standard) 

^' "'fj^oll^?"' ^^^'^'^^ ^2^' (^H' 2.90-2.95 (1H. m). 3.20-3 50 (6H m) 3 70 3 80 MH 

m), 3.85^.10 (1H, m). 5.14 (1H, brs). 6.14, 6.43 (1H, brs x 2). 7.05.7.4(i (9H. rn) ^' ^ 

Example 18 

[0113] To a 8 ml 2-bulanone solution containing 1.04 g of (1S,3'R)-3'-qulnuclidinvl l-oheni/l 1 s> 4 tofroh„^ o • 
qulno.lnecarboxy.ate, 0.18 m. of methyl .odide was adde'd, followed^SSi t S^^^^^^^^ 

SdTl°oSaLlL?c»2^^^^^^^ 
Melting point: 202-203'C (2-butanone) 



Elemental analysis 


(for C24 


H29N2O 


2') 


i C(%) 


H (%) 


N (%) 


»(%) 


Calcd. j 57.15 


5.79 


5.55 


25.16 


Found ] 57.17 


5.71 


5.51 


25.15 



[01 14] In a similar manner to Example 8. the compound of the following Example 19 was obtained. 
Example 19 

[0115] (1RS.3'R)-3^qmnuclidinyl1-(3-furyl)-1.2.3,4.tetrahydro-2-isoqulnolinew 
Starting compound: ethyl 1.(3-furyl).l .2.3.4-tetrahydrD.2.lsoqulnolln6carboxylale 
Properties: yellow oil ^ 



Elemental analysis (for C2iH24N2O3*0.3H2O) 



Calcd. 



j C(%) 
i 70.49 



H (%) 
6.93 



N (%) 
7.83 
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(continued) 



Elemental analysis (for C2nH24N203»0.3H2O) 




C (%) H (%) N (%) 


Found 


70.35 6.83 7.63 



Mass analysis (m/z, El): 352 (M+) 

[0116] The chemical structural formulas of the compounds obtained in Examples 1 -1 9ar6shown below inTables 3-5. 
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Table 3 



Example 
No. 


Stnicnml Fonnula 


Example 
No. 


Stntctund Fonnula 


1 


^J) COOH 
COOH 


8 




2 


III 

^ • HCl 


7 




3 


N • 2HC1 


8 


fll 

^ - HCl 


4 


COOH 

COOH 1 


9 


• HCl 


5 




iO 


^ -HCl 
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Table 4 



Example 
No. 


Stzuctiual Fonnuta 


Example 
No. 


Stmcturai Formula 










11 


• HCl - 


15 


<y • ^ 










12 


CI / COOH 

• s 

HOOC^ 


16 




13 


t 

1 

F 


17 




14 




iS 








. k/; CH3 




1 

CHs 
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Table 5 



Example 
No. 


Structural FonDuIa 


19 





[01171 Each of the above-described compounds in Examples 3-6, 12-14, 16 and 19 can be obtained as an optical 
resolved form as shown in the following Tables 6-8 using an optically resolved Intermediate in a similar manner to 
Examples 8-11 . 
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Table 7 




0 



Example 
No. 



Ring A 



Example 
No- 



Ring A 



3- (c) 

4- (c) 

5- (c) 

6- (c) 

12- (c) 



13-(c) 



14-(c) 



16-(c) 








CI 





CH, 



6 



- 3-{d) 

5- (d) 

6- (d) 

12-(d) 



13-(d) 



I4-(d} 



l6-(d) 




6 





Cl 





CHi 



6 
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Table 8 



Example 
No. 




19- (a) 


0 


19- (b) 




19- (c) 


u 


19- (d) 


6* 



[01 1 B] The other compounds ©mbraced by the present Invention vAW be shown In Tables 9-33. They can be synthe- 
sized by any one of the above-described preparation processes, processes described in Examples or processes known 
to those skilled in the art and do not require any particular experiment. Incidentally, these compounds are described 
as a racemic compound, but optical active substances based on an asymmetric carbon Is also Included. 
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Table 9 



10 




15 


















No. 




R* 


R» 


. R* 


X 


Ring A 


20 


A- 1 


CI 


H 


H 


H 






25 


A- 2 


H 


H 


CI 


H 






30 


A- 3 


CI 


H 


CI • 


K 


- 


0 




A- 4 


F 


K 


H 


H 




0 


35 


A- 5 


H 


H 


F 


H 




0 


40 


A- 6 


Br 


H 


H 


H 






45 


A- 7 


H 


K 


Br 


H 








A-8 


CI 


H 


Br 


H 






50 


















A- 9 


CH, 


K 




H 




0 



55 
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Table 10 




Compounc 
No. 


R' 






R' 


X 


Ring A 


A -10 




K 


H 


H 




1 

6 


A-n 


n-C,H7 


H 


H 


H 




0 


A -12 




H 


K 


H 




0 


A - 13 


H 


CHi 


H 


H 




u 


A-14 


H 


C,K» 


K 


H 




0 


A-15 


K 


H 


CK, 


H 




0 


A -16 


H 


H 


CjHs 


H 




0 


A-]7 


CH> 


H 


CH, 


K 






A -18 


H 


CH, 


CK, 


H 




0 
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10 



Table 11 




f5 



20 



25 



30 



35 



40 



45 



50 



55 



Coinnoun 
No. 


dl 

1 R' 








X 


RingA 


A-19 


CH, 


H 


CH, 


CH> 


- 


6 


A -20 


C] 


H 


H 


H 


— 


0 














CI 


A -21 


H 


H 


CI 


H 


- 


0 














CI 


A -22! 


H 


H 


CI 


H 




0 














F 


A -23 


H 


H 


CI 


H 




0 


A -24 


H 


H 


CI 


H 




0 


A -25 


K 


H 


CI 


H 




0 



30 



EP0 801 067 B1 



Table 12 



. r 














Compound 
No. 



R 



Ring A 



A -26 



A -27 



A -28 



A -29 



A -30 



A -3] 



A -32 



A -33 



A -34 



CI 

H 

CI 

CI 

H 

H 



CN, 



CH, 



OCHi 



CJ 



01 



OCH, 



-OCHiO- 
i 




0 




a 




a 




0 



31 



EP0 801 067B1 



Table 13 



10 



r 




(Ring A) 




X 0 




15 


. Compoun 

1 XTV 

j NO. 


' R' 


R* 


R» 


R* 


X 


Ring A 


20 


A-35 


H 


H 


W 


H 


CKi 


0 


25 


A -36 


H 


H 


H 


H 


CHt 


Cl 

V 


30 




u 
n 


11 

K 


n 

H 


1 1 

H 




F 

0 


35 


A -38 




If 




u 
n 




CH3 

0 


40 

45 1 


A -39 
A -40 


H 

Ci 


H 
H 


K 
H 


H 
H 


CK> 

All 




50 1 


A-41 


CI 


K 


H 


K 


CHt 




55 1 


A -42 


C! 


K 


K 


H 


CH, 


0 
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Table 14 





0 




Compound 
No. 


.RingA 


Compound 
No. 




B - J 


0 

Br 


B - 7 




B - 2 


0 

1 

CI 


B - 8. 


H*C 1 


B - 3 




B - 9 




B - 4 




B - 10 




B- 5 


CI 


B-11 


0 

CtH, 


B - 6 


CI 


B - 12 


0 

CHaCHiCHs 
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Table 15 



Coinpoun( 
No. 


1 o- A 

Ring A 


Compounc 
No. 


Ring A 


B - 13 


CH, 


B - 19 


M 

NO, 


B - 14 


CH, 


B -20 


.A 


B -15 


V 

CH, 


B -21 




B -16 


0 

ON 


B-22 


0 

NH, 


B -17 




B -23 




B -J8 


"-0 


B -24 
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Table 31 
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Table 33 




Compound 
No. 


Ring A 


Compound 
. No. 


Ring A 


B-191 


0 


B-196 






CI 






B-192 


1 

0 


B'197 


6 




F 






B-I93 


M 

CH, 


B-198 


c 


B-194 


0 


B-199 




B-195 


0 







Claims 



1 . A compound which is a quinuclidine derivative represented by the following formula (I): 
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(°). 

/^s CCHOn 





(I) 



(symbols in the foimula have the following meanings 
Ring A: 



X: 
R: 



2. 



« r c cvcloalkvl qroup; a Cg-Ce cycloalkenyl group; a 5- or 6-membered heter- 
a Ce-q* aryl group; a ^a-Cs <^ W 9™^^ consisting of an oxygen atom, a 

oa-V. group which has 1 to 4 hete^o ^^^'^fj^^nse^^'^^a benzene ring; or a 5- to 7-mem- 
nitrogen atom and a sulfur atom wh'ch ^^^^ 'r 2 heteroatoms selected from oxygen, nitrogen and 
bered saturated heterocycte group "f^Jb^^^^^^ ^ore substituents selected from the 

sulfur atoms; wherein said ring A may be ^^^J^^^Jf ^^^^^^^^ group, a C,-Ce 

group consisting of a halogen atom, a hydroxy 9~"P' ^^J"^* ^'^^^^^ group, a sulfonyl group, 

?iiarbonyl group, a C,^e -yl group a --^'«> ^^^^^^ g.oup. a C,-Ce 
a CrCe alkylsulfonyl group, a suinnyl group, a CrCe al^ls W 

aiKyUonamldogroup. acart^amoylgroup am^^^^^^^^ « ^ i , ^. 

group, a nttro group, a cyano group, an am.no 9'^"P' J^^^ ' substituted by a hal- 

?lenedioxy group, an ^"^V^-f J>:j,3^^^^^^^^^^ monl or d..C,C, alky^mlno 
ogen atom, a hydroxy group, a Ci-Og aiKoxy group. 

group; 

a single bond or a '"««|^y'«"« 9;°"P^ p. a carboxyl group, a C,-Cs alkoxycarbonyl 

a halogen atom, a hydroxy! group, ^^'-^s^^'^^c! alMthio group, a sulfonyl group, a C,-C6 alkyl- 
group, aC-Ce ^ 7 * ouTrc'^.cSte^^ 9-"^- ^ CrCe-al^anesul- 

sulfonyl group, a sutflnyl group, a C,-C^ ^^^"""^^^^ di-C.-Ce alkylcarbamoyl group, 

fonamidogroup,aoarbamoylgroupa^^^^^^^ 

a nitro group, a cyano group, an amino 9:°"P- « °^ ^ ^^bst^uted by a halogen atom, a 

^^x^ru^rc^^So^^^^^^^ 
t 0 or 1 , 

m: 0 or an integer of 1 to 3, and 

n: an integer of 1 or 2), or 

ommnnium salt thereof which has bound to the quaternary nitrogen atom a group 
ft salt thereof, or a quaternary ammonium s^"^^^^^' ^ ^^^^ ^ g^oup and which has a counter ion 

?otSte aceTale. propionate, oxalate, malonate and glutamate anions. 
AcompoundaccordingtoclalmtwherelnRrepre^n™ 
C-Ce alkoxy group, a nitro group, a '^-"^^^'^^'•^^^^^^^^^^ 

thUngArepresentsaCe-C„ary group aC3-Cecyc^^^^^ consisting of an oxygen atom, a 

monocyollc heteroaryl group having 1 to 4 ^'''^^^^^^^^^ heterocyclic group, in which said ring Amay be 

gJoup. an amino group or a mono- or di- C,^ alkylamino group. 

A compound acc»rd.g to claim a wherein m l^XTZ"':ZT^^^^^^^ tlli^^t^cX 
group oonsLg of an oxygen atom, a nitrogen atom and a sulfur atom. 



53 



EP 0 801 067 Bl 

1 6«"V'9™"P.aC3-C8Cycloalkylgroup;orapyridyl,furylorthienylgroup. 

5. A compound according to any preceding claim wherein X represent a single bond. 

6. A compound according to any preceding claim wherein n is 2. 

1-(3.thienyl)-2.isoquinolineca,b'oxylat; 3 Scli^y 1 1^^^^ , 3.qu.nuc,,ciiny. 1 .2.3.4.tetrahydro: 
3-qulnuclidinyl 1-(4-chlorophenyl).l ,2 3 4-totrBhv*o ? iLn., ^T '^f .4-tetrahydro-2-i8oquinolinecarboxylate. 
nyl)-1.2.3.4-tatrahydro-2-lso^ulnoniC,^^^^^^^^^^ 1-(4-fluoSph«: 
boxylate, S-quinuclidinyl 1-cyclohexyl-1 2i^^MTS^l^^^^^^^ 
1..3.4.tot..ydro-2..soqu,nIeca.Va:^^^^^^^^^ 

^. ^''^^-'^'^onwh^comprisesat.eastonecompoundacco^^^^ 

11.A.^a«.rd.ngtoc.a^,0whe..nthamad^m^^^ 

'^^™^^^^^^ or.e.men. o, ..nary Inco.lnence or 

.ccystitls, clonic o^struct^epulm^naTdtr^^^^^ 



PatentansprOche 

1 . Verblndung. die ein Chlnuclldln-Derivat ist. das durch die tolgende Fomiel 



(Oreprasentlertwifd: 




(die Symbole In der Formsl haben die folgende Bedeutung: 

ZX^C^o^Zs;^'^'?^^^^^ Cyc,oa.eny,g.ppe; sine 5- Oder 

elnem sLerstoffatom elnS^ aJ^^^^^^^^^^ ausgewahltaus derGruppebestehendaus 

Icondenafert sein kan^ oXT^inTs rz'Tedl^^^^^ ""'^ '^'^ Benzolrlng 

teroatomen. auegew^^itfu^TatfrsSf I J^^^^^^^^ 1 o^-^ He' 
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10 



IS 



25 



30 



X: 



Jylsulfinylgruppe, einer Sutfonan,>dogmw«. ejne C^^^^^ 

Ers=»— ^^^^^^^ 

Mono- Oder Di-CvCe-Alky'aniinogruppe; 

eine Einlachbindung odsrsine M«t»'y'f "93PJ Alkoxygruppe. eine Carboxylgruppe, eine C,-C6 
einHalogenatom,eineHyroxy^ro^^^^^^^^^^^^^ 

Alkoxycart,ony.gruppe a,na ^j^^^^ "^^^^^^^ ^.^^ suffinylgruppe. eine C,-Ce Alky'^f "^Z^' 
SuHonylgruppe, erne ^1^6 Al^l^ulfonyig PP^ elneCart»amoylgruppo. olneTWocarb- 

eine SuHonamldogruppe, eine C,-Ce '^^^f ™^„oylgmppe. eine Nitrogruppe. eine Cyanogmppe, 
arnoylgruppe, eine Mor.0. Oder D.-C^C6-Alky^^^^^^ 

eineArninogruppe.eineMono ode D^^C,-C^ AJ^^^ ^^^^^ ^.^ Halogenatom, eine 



taminogruppe; 
£: Ooderl, 



m: 

20 n: 



0 Oder eine ganze Zahl zwischen «"^3 und ^^^^^ Ammoniumsalz davon. an 

eine ganze Zahl zwischen 1 und 2), Oder eln Sal^ davon oaer ^ c^-Cg Al- 

deren' quartarem Stickstoffatom eine ^J^J ^.jf;,;^^^^^^^ eln Gegen.on hat, aus- 

Kylgriippe, einer C^-CeAmenylgmppeunde nerCaC^^^^^^^ 

Knt^3aJ^^^^^ 
. Ver.ndu„gnachAnsp.ch^wo.eiR.nHa,^^^^^^ 

Alkoxygruppe, .^me Nnrogruppe CJra"^^ ^^^^^ ^^^^^^L Ze Cs-C,, Arylgruppe. eine C^C^ Cycioa 

nogruppe reprasentiert und der Ring A F^'Sf "^^^ P e-aliedrige monozykllsche Heteroarylgruppe mit 1 bis 4 

kylgruppe. eine C3-C3 Cy^'<>«"PP^' I'ri^^^^^^^^^ einem Stickstoffatom und einem 

Heteroatornen,au8gewahllau8derGruppebes^endaus™ . ^^^^^^ Ring Aeubst.- 

Schwefelatom, oder eine 5- bis 7-gl,ednge 9«f''9^^,^^^'^^^^^^^ eine C.-Ce Alkoxygr.pp«. 

xum sem kann durch eln Halogenatom ^'^^^^ij^'^^^^^^^^^ oder Di^'-Ce-Alkylaminogruppa. 

eine Nitrogruppe. eine Cyanogruppe, eine Aminogiuppe Oder eine Mono 



$5 3. 



40 



eiiic iNiuwyiwKr*» " ' 

Verbindung nach Anspruch 2. wobei - ° 

Cycloalkenylgruppe repr^senUert. «^'«^^f! 'f^^^^^^^^^^^^^ rnonozyklische Heteroanrtgruppe m« 1 bis 4 

rotra^sSw=~;rs;u^^^^ 

Schwefelatom. 



^-,i^-n inwruche wobei X eine Einfachbindung reprasentiert. 
45 5. Verbindung nach einem der vorhengenAnsprucne.wooei A e 

6 Ve*indung nach einem der vorherigen AnsprOche. wobei n 2 ist. 

. verbindung nach Ansp.ch 1. d. a--^ ^^^^^^^^^^ 
50 1.2.3.4tetrahydro-2isochinol.ncarboxylat 3^h^^^^^^^ 3-Chinuclidinyl-1.2.3,4.tetrahydro. 

,at, 3-Chinuclidiny.O,2 3,4-tetrahydro-H2-m^e^^^^^^^ 

1-(3-thienyl)-2-isochinolmcart,oxylat J'2l?iSl,o«nca*0)<^al. 3-Chlnuclldlnyl-1-(4-1luorphenyl)- 
3-ChlnuclldInyl-lH4^hlorphenyl)-1 ,2,3,4- tetrahyd.^^^^^^ 

1.2.3Atetrahydro-2«^^ 

« s,r2ts:£rSu™ 

S. optlsches isomer oder Ge^isch cptlscher .somere einer Verbindung nach einem der vorherigen AnsprOche. 
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.. ^^^^^^^ z^,^„^ „^ ^ ^ 



spasmus, clirortMm SBsMWani^^.iS^!^!^^' "•*"«l'<»" ^ml^. MMk, Base. ZyMo- 
Revendlcations 

1 . Compost qui est un d^rivg de quinudidine represents par la formule suivante (I) : 

/On 




X 0 



(I) 



(I) 



(dans la formute les symboles ont la signification suivante : 

noyau benz^niquTou un grS^e hSjo q^^^^^^^^^ P^"' -"^^-^ 

tomes s6lecttenn6s panni des atomes dW^L T, , ,1 «>ntenant 1 ou 2 h«6roa- 

substitu* par un ou plusieu^s bTtft^anSr!' ^' "«y«" * paut Stra 

d'ha,og.ne%ngroupeh roj^^^^^^^^^^ ^roupe consistant en un atome 

bonyle C,-Cg. un groups acyte C C un *' ""9"'"P«ca*o'<yte. un groupealcoxycar- 

suffonyle un groupeXteufcnwTc 5' , ^ ^ ^^""^ ^^"P^ ^"^'^'^•o C,.Ce. un groupe 
Da suffonZr"!!! f groupe sulfinyle. un groupe alkylsulfinyle C, u? nrc^- 

moyle, un g.TupV^o'^o^Tu'Z/Sr^e"^^ TZ'^ T"""^'^' 9-"P« '^>°-*«- 
amino, un groups mono ou di-aSm^o r r ' " ^ 9'°"P« i'" 9roupe 

otung.u?.arK,oC,c:qlZrs'uL^^^^^^^^ 

=jrp?efui";~^^^^ 
rSo'sratJr^rgrpr^^^^^^ 

groupeeulfonyle, un groupe alZulSe C C un o^? "^TT' ^i-^6> 
ungroupesulfLrnidluSgro^e Sn^u^^^^^^^ 

ca^amoyla, un groups mono ou dl-aSil^S^'' ZZZL^^'^'^^ 
groupe amino, un groupe mono ou di-a?vSrtnTc r .^^ ^ P! 9'°"P^ "^y^""' 



X: 
R: 
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hydroxyla, un group© alcoxy C^-Cq, un group© amino ou un group© mono ou di-a!kyIamlno Ci-Cq; 
I: Oou1; 
m : 0 ou un entter de 1 a 3; et 

n: unentierdel ou2),ou 

5 

un sel de celui-ci, ou un sel d'ammonlum quaternaire de celui-ci qui a un groupe setectionne parmi un groupe 
a!ky!e OyOQ- une groupe alcdnyle C2-C6 et un groupe alkynyle C^-O^, He ^ Tatome d'azote quaternaire, et qui a 
des contre-ions s^tectionnes panni la group© consistant en anions d'halog^nure, de triflate, d© tosylat©, d© nrt©- 
sylate, de nitrate, de sulfate, de phosphate, de carbonate, de formate, tfacelate, de propionate, d'oxalate, de 
10 malonate et d© glutamate. 

2. Compost selon la revendlcation 1, dans lequel R represent© un atome d'halogfene, un groupe alkyi© C^-Cg, un 
groupe hydroxyle. un groupe alcoxy C^-Cg, un group© nitro, un group© cyano, un group© amino ou un groupe 
mono ou di-allqflamino C^Ce, et le noyau A repr^sente un groupe aryle Ce-Ci4, un groupe cycloaikyle Cs-Cq, un 

15 groupe cycloalc6nyl© Cs-Cg, un group© monocydlque h6t6roaryle & 5 ou 6 chamons ayant de 1 ^ 4 h6t6roatom©s 

66lectionn68 panni le groupe consistant en un atome d'oxygfene, un atome d'azote et un atome de soufre, ou un 
groupe h6t6rocycIlque saturd 6 5 a 7 chaTnons, dans lequel ledit noyau A psut 6tre substltue par un atome tfhalog6- 
ne, un groupe alkyte C^-Cg. un groupe hydroxyle. un groupe alcoxy C|-Cg, un groupe nitro, un groupe cyano, un 
groupe amino ou un groupe mono ou di-alkylamino CyC^. 

20 

3. Compose selon la revendlcation 2, ou m est 0 et le noyau A repr^sente un groupe aryle Ce-C^4, cycloaikyle C3-C8 
ou cycloalcenyle C3-C3, qui peul etre substitue par un atome d'halogdne ou par un groupe alkyle C^-Cg, hydroxyle 
ou alcoxy C^-Cg, ou un groupe monocyclique h6t§roaryte ^ 5 ou 6 chaTnons ayant de 1 a 4 h^teroatomes s§lec- 
tlonn^s parmI 1© groupe consistant en un atom© d'oxyg^n©, un atom© d'azote et un atome d© soufre. 

25 

4. Compose selon la revendlcation 3, dans lequel le noyau A represente un groupe phenyle qui peut etre substltue 
par un atom© d'halogdne ou un groupe alkyle C^-Cg; un groupe cycloaikyle Cs-Cg; ou un groupe pyhdyle, furyie 
ou thienyle. 

^0 5. Compost selon I'une quelconque des revendksations precedentes. dans lequel X repr^ente une liaison simple. 

6. Compost selon I'une quelconqu© des revendk:atlons pr^dentes, dans {©quel n ©st 2. 

7. Compose selon la revendlcation 1, qui ©st sel©ctlonnd panmi I© group© consistant en 3-quinuclidlnyi-l-phanyI- 
^5 1 ,2,3,4-t^trahydro-2-isoquino!inecarboxylate, 3-quinucndinyl-1-(4-pyridyl)-1 ,2,3,4-t6trahydro-2-isoquinolinecar- 

boxylate, 3-qulnuclidinyl-1 ,2.3,4-tetrahydro-1 -(2-thienyl)-2-isoquinoIinecarboxylate, 3-qujnuclidinyl-1 ,2,3,4-tetra- 
hydro-1 -(3-thlenyl)-2-isoqulnolinecarboxylatG, 3-qulnuclid!nyl-1 -(2-furyl)-1 ,2,3,4-tetrahydro-2-lsoquinolin6car- 
boxylate, 3-quinuclidinyl-1-(4-chlorophenyl)-1,2,3,4-t§trahydro-2-isoquinolinecarboxylate, 3-quinuclidinyl- 
1 -(4-fluoroph6nyl)-1 ,2,3,4-t6trahydro-2-lsoquinolinecarboxylate, 3-quinuclldlnyl-1 ,2,3,4-t6trahydro-1 -{4-tolyl)- 
40 2-i8oquinollnecarboxylate, 3-quinuclidinyl-1-cyclohexyM ,2,3,4-t6trahydro-2-isoquinolinecarboxylate, 3-quinucli- 

dinyl-1 -(3-f uryl)-1 ,2,3,4-tetrahydro-2-isoquinoIin©carboxylat© ©t des sels et sels d'ammonlum quaternaire de celui- 
ci . 

8. Isomer© optlque ou melange d'isom^res optlques d'un compost selon I'une quefconqu© des revendicatlons prd- 
45 c^dentes. 

9. Composition pharmaceutique qui comprend au moins un compost selon I'une quelconque des revendicatlons 
precedentes. 

^0 10. L'utilisation d'un compose selon I'une quelconque des revendicatlons 1 §1 8. pour la pr^aration d'un m^dk^ament 
qui est un antagonist© du recepteur muscarinlque 

1 1 . Utilisation selon la revendication 1 0, oil le medicament est pour la prevention ou le traitement de maladies urinaires. 

^ 12. Utilisation selon la revendication 11 . ou !e m^icament est pour la prevention ou le traitement d'incontinence uri- 
naine ou d© pollaklurl© dans la pollaklurt© nervous©, vessle neurog^ne, ^nurdsle noctum©, vessie Instable, spasme 
v^ical cystitechronique, de maladies pulmon aires obstructives chroniques, bronchite chronique, asthme ou rhini- 
te. 
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